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COUPLING EELIUM FILL (MD415, 5:.51. :

FONCTITION:

EELTUM TANK IS FILLED OR VENTED FROM THIS COUPLING WHICH IE A ETRVICE
COMNECTION ACCESSTIELE AT THE HELIDM SERVICING PANEIL.. TES ATRE0ORNE HARTY
COUPLING (AMC) CONSISTS OF A SPRING LOADED POPFET, POFPET SEAL, MAND .
FILTER. THE POPPET IS OPENED BY THE GROUND HALF COUPLING fGHC) POSSET
-AND. CLOSED BY SPRING FORCE TPON DISENGAGEMENT. TE'J'." FLIGHT CAP INETATLITD
PRIGCR 10 FLIGHT. PROVIDES AN ADDITIGHLL SELL -

FATLURE MODE: - T : - T -

EXTERNAL LEAKRGE (SERL LEAKAGE} : : : -

CAOSE(S) -
CONTAMINATION, EXCESS OR IMPROFER USE, SEAL DAMAGE, NO GHC LINE SUFPCRI-

SHAFT QR BORE -BENT; RETAIHIHG NUT LOQSENS H'EG!LTING CAP EE&L R.EDUHDANC“
VIBRAIIGH .

EFFECT(S) ©ON: -
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEEICLE

1
b

(A) LOSS OF REDUNDANCY FOR EXTERNAL LEAFAGE- No ZFFECT UNLESS REDUNDANT

SEALS LIAR.

_(ﬁ} NO EFFECT.

) {C} IAU'HCH DELAY IF DETECTEDR UEIHIHG SEH‘ETICIHG POESTELE MIESIoN
MODIFICATICN COR AECRT DECISIOQON. .

{D} N& EFFECT.

{E} FUNCTICOHAL CRITICALITY EFFECT = EHC“SSIVE HELTUM IFAKLGE ACROSE
FEDUNDANT SEARS .DEPLETES HELIUM REQUIRED FOR PRCPELLANT FEZD. P0s2713

03-3 - 4.01
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DAMAGE TO STRUCTURE QR TPS OF SERVICE FPANEL CLOSE-OUT (DUE T PoD
OVERPRESSURE} . FOTERTIAL CREW/VEHICLE LOSS IF PROPELLANT CANNOT BE
UTILIZED FOR DEQORBIT OR DEPLETED. POTENTIAL TANK RUFTURE AT LaNDING DU
TC EXCESSIVE PROFELLANT WEICHT. AP SEAL CANNOT BE VERIFIED AFTER
INSTALIATION. NO INSTRUMENTATICH AVAILAELE FOR DETECTICN OF FAILURE OF
CAP QR COUPLING SEAL IN FLIGRT.

DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST (C)INSFECTION (D)FAILUR® HISTORY {E) OPERATIONAL USE

{A} DESIGN
FACTOR OF SAFETY (BURST) IS 2.0 X WORKING PRESSURE. PROOF PRESSURE OF
1.5 IS DEMONSTRATED ON EACH UNIT. GROUND HALF COUPLINGS AND LINES ARE
ADEQUATELY SUPPORTED TO LIMIT STRESS ON THE COUPLING DURING SERVICE AND
FREVENT DAMAGE TO SEALS AND WELD JOINTS. A SAFETY FEATURE DURTNG
SERVICING AND PRIOR TO REMOVAL OF THE END CAP IS A PROVISION WHERESY an'
LEAKAGE PAST THE AIRBORNE POFPET SEAL CAN BE VENTED OVERBOARD BY
ROTATING A BLEED SCREW. COMPLETE STRESS ANALYSIS HAS BEEN CONDUCTED,
CAP MINIMIZES LEAKAGE POTENTIAL AND PROVIDES A REDUNDANT SEAL.

(B) TEST

QUALIFICATION TESTS

(2 UNITS) = RANDOM VIBRATION - 48 MINUTES EACH AXIS (100 MISSION
EQUIVALENT). SHOCK=RENCHE AND CPERATIONAL USE, THERMAL- (+210 TO =30
DEZ F.). ENDURANCE = 500 FUNCTIONAL CYCLES, BOO PRESSURE CYCLES.
BENDING AND AXTAL LOADS - S0FT=LEB, 50 LEBS. BURST TEST - 109440 PEI.
ALSO QUALITIED AS FART OF PBOD ASSEMELY = VIBRO-ACOQUSTIC TESTING AT JIsC
(131 EQUIVALENT MISSIONS). HOT=FIRE TEST FPROGRAM AT WSTF (24 EQUIVALETNT
MISSIONS) .

ACCEPTANCE TEST

EACE UNIT = PROOF PRESSURE, FUNCTTIONAL TESTS, INTERNAL AND EXTERNAL
LEAFAGE TESTS PERFORMED BEFORE AND AFTER OPFRATING CYCLES.

GROUND TURNAROUND

V43CBO.210 PERFURMS FIRST FLIGHT EXTERNAL LEAR CHECES.

V43CB0.220 PERFORMS EACH FLIGHT PRESSURE DECAY CHECES OF HIGH PRESSURS
RELIUM SYSTEM,

V43CBO.200 AND V43CBC.206 REQUIRES LEAK CHECK FOR EACH COUPLING AND CaD
EVERY FIFTH FLIGHT.

V43CF0.020 PERFORMS LEAK CHECK ON EACH COUPLING EEFORE GSE IS
DISCONNECTED.

HELIUM TANK PRESSURE AND TEMPERATURE MONITORED EACH FLIGHT FOR LEAFAGE.

(C) INSPECTION

RECEIVING INSPECTION

MATERIALS AND FROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION.
INCLUDING RESISTANCE WELDING OF 75373Q1ll A.H.C. FILTER ASSEMELY FER MIL=
W-£858, HEAT TREATMENT OF SAl=4V TITANIUM NUT AND RETAINER SEAL, HEAT~-
TREATMENT OF 1S5«5PH CRES POPERET AND BoDY TO CONDITION H1150 PER MIL-H~
6875, AMND PASSIVATION PER QQ=-P=635.
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CONTAMINATION CONTRUL
CLEANLINESS TO LEVEL 100A AND COPRROSION PROTECTION PROVISICONS ARE

YVERITIED BY INSPECTION.

ASSEMBLY /INSTALLATION

MANUFACTURING, ASSEMELY AND INSTALLATION PROCEDURES ARE VERIFIED BY
INSPECTION. CRITICAL DIMENSIONE AMD EURFACE FINISHES ARE VERITIEZD BY
INSPECTION,. SERLS ARE VERIFIED PER SNP915. MANUFALOTURING VERIFIES
BEARYCOTE I5 AFPLIED TO SERLE, THEEARDS AND SLIDING SURFACES.

CRITICAL RFROCESS
THE TIG WlD OF THE 75372015 BODY ASSEMBLY FER MIL~-W-8511 AND THI
RESISTANCE WELD QF THE 752372011 A.H.¢. FILTER ASSEMBLY ARE VERIFIED =¥

INSPECTIGH.

NOWNDESTRUCTIVE EVALUATION

FERETRANT INSPECTION OF THE BODY ASSEMPLY TIG WELD AND THE FLANGCE
CASTING PER MIL-I-S5B66 TYPE I METHOD B IS5 VERIFIED BY INSFECTIOM.
RADIOGRAPHIC INSPECTION OF THE FLANCE CASTING PER MIL-C=-5031, CLASS Ia
GRADE C, IS5 VERIFIED BY INSFECTION.

TESTING

TEST EQUIFMENT AND TOQL CALIBRATICNW ARE VERIFIED BY INSPECTICH.
ACCEPTANCE TZST TER AFF7S372002, TINCLUDING FUNCTIONAL IRTEGRITY OF
COUPLING, I3 VERIFIED BY INSPECTICN. ACCEFTANCE TEST OF THE 7537201l
A.H.C. FILTER ASSEMBLY, INCLUDING BUEBBLE PQINT TEST, EXAMINATION OF
PROOUCY, AND VERIFICATION OF CLIANLINESS IS VERIFIED BY INSPLCTION.

HANDLING/DACFAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING REQUIREMENTS ARE VERIFIED BY
. INSPECTION.

() FATILDORE HISTCRY
CAR AB379%: (QUAL)
CNE UNIT BECAME DISENGAGED FROM THE CAP DUE TO UNCERSIZED LATCHING GROOVET
TEAT ESCAPED QUAL MR ACTION.
CORRECTIVE ACTION WAS TD MARKE THE SUPPLIER QUALTTY FERSONNEL AWARE AF
THTS PROBLEM, AND THE SUPPLIER REP. INSPEATED ALL OV102 UNITS AND
VERTIFIED PROPER ENGASEMENTS,. ALl OTHER UMNITS VERTFIFD IN LINE.

4

CAR RB4431: (QUAL)

LEAFAGE QF A COUPLING AND CAF OCCCERED BECAUSE OF PARTICLES OF TEFLON
CONTAMINATION. TEFLON ORIGINATED FROM GROUND HALF COUPLING.
CORRECTIVE ACTION - NO COERECTIVE ACTION WAS TAFEN AT THE SUPPLIER.
DURING SERVICING LEAKAGE 15 CHECKED BEFORE AND AFTER CONNECTING GROUND

RALF . e -t mmee —_

CAR AB&lEl. {QUAL)

LEARAGE OF A COUPLING AND CAD OCCURRED EECAUSE OF IMCORRECT INSTALLATION
CF AN OMNI SEAT.

CORRECTIVE ACTION REVISED PLANNING AND ADDED AN INSPECTION CHECK.
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CAR AR7343: {(ATT)
COUPLING LEAKAGE QCCURRED DOE To PITTED SURFACE.
CORRECTIVE ACTION INCORPQRATED INSPFECTION CEECK WITH 10X MRGUNIFICATION

VIEWER AND ASSEMRALY CONTAMINATION CONTROL PROCEDORES WERE INSTITUTED.

CAR A9508: (ATF) )
CAP LOCKING FINGERS DIT NCT RELOCATI BICAUSZI QF AN UMNDERSIZIZID RETAZNCING

RING. CAF BLEED SCFEW LZAR QCCURRED BECALSE OF CONTAMINATION. CAP
MALFUNCIION QUCURRED BECAUSZ OF IMERUTIR SPRING INSTALLATIAON.
CORRECTIVE ACTION WaAS TO CIECK ALL RINGS IN STORES. ASSTMELY PTRSCHN=L

WERE CACTIONED.

' CAR ABSOL1B: (KSC)
CAF MALFUNCTION QCCURRED BECAUSZE 0OF IIPROPER SPREING INSTAIIATION,

CORRECTIVE ACTION = REDESIGN MCR E2S4RI1.

CAR ABR9513:
A BEAL LERFAGE FAILDURE AT FKSC WAS CAUSED BY CONTAMIMNATION.

CORRECTIVE ACTION - ASSEMBLY CONTAMIMATION COWTROL PROCEDURZS WERS
INSTITUTED INCLUDING SEQUENCED ASSEMBLY, WELD SEQUENCES, FLUSH AT
HIGHEST LINE RSSEMELY LEVEL (REF EO 11 T DWGC NOQ.7IA8200080). OMI Visz:o
WAS REVISED TO REQUIRE INSPECTION FRICR TO COOPLING.

FOUR ACCEPTANCE TEST FAILURES ARE REICORDED FOR THE LEAKAGE MODE
ATTRIBUTED TCU CONTAMINATION, DAMAGED SZALS OR SEAL RETENTION GREGVE
(REF. ABS745, AC1S63, ACOOEO AND AC3973). CONTAMINATION CONTRAL AND
ASSEMBLY PROVISIONS INCLUDED RINSE OF INTERFACE SEALS PRICR To TEST,
VISUAL INSPECTION, AND USE OF A TOOL TO AID SEAL INSTALLATION.

(=) _OPERATIONAL USE
ERATE THO ENGINES FROM PRESSURANT IN FAILED BOD TG IN z
‘ B CREAST ULLAGE
VOLUME AND MAXIMIZE BLOWDOWN. ULLAGE BLOWDOWN ADEQUATE FOR DIcRET
AFTER OMS~-2 FOR TYPICAL MISSIONS (APPROXIMATELY 60% ULLAGE REQUTRED FoR
MAX BLOWDCWYN) . TEE TYPICAL DEOREIT BURN REQUIRES LESS THAN 30% ’

D3=3 = 7



